at the 90% confidence level) than average (= 9.00°C).
Introduction

Results and Discussion
The link between activity on the Sun and change in weather/climate on Earth has had a very storied past [e.g., Green, 1979; Herman and Goldberg, 1978; Hines and Halevy, 1977; Lean et al., 1995; Meadows, !975; Molnar. 1981; Pittock, 1978 Pittock, , 1983 Reid, 1991; Schatten and Arking, 1990; Scherrer, 1979; Siscoe, 1978; Taylor, 1986; Tinsley et al., 1989; Willett, 1961] , and the controversy surrounding this issue remains evident even today [e.g., Crowley and Kim, 1996; Lastovicka, 1996; Pudovkin and Veretenenko, 1995; Hoyt and Schatten, 1997; Terez and Terez, 1996; Tinsley, 1997; Willson, 1997] . In this investigation, the statistical aspects of the 19ng-term , annual, mean temperature record of the Armagh Observatory (Arrnagh, North Ireland) are examined [cf Butler, 1994; Butler and Johnston, 1994, 1996] , specifically, as they may relate to solar-cycle forcing, secular variation, and the Hale cycle. Also, decadal average anomalies of the mean temperatures are compared against those of Parker et al. [1994] , in order to determine the potential usefulness of the Armagh data as a monitor for northern hemispheric and/or global climatic change.
This paper is not subject to U.S. copyright. Published in 1998 by the American Geophysical Union.
Paper number 98JD00531 1994; Butler and Johnston, 1994, 1996] . Thus, the Armagh Observatory data span an interval that extends beyond the usual beginning point (-1880) for surface temperature studies [e.g., Parker et al., 1994; Hansen et aL, 1996] . According to Butler [1994] , the meteorological station is situated close to the center of the observatory grounds (a 20-acre site) on top of a "d_mlin" at an altitude of 61 m above mean sea level. Measurement of the daily values of maximum and minimum temperatures at this site began in 1843, and the average of these two ex.tremes defines the mean temperature record.
Butler and Johnston [1994, 1996] [1987, 1988] , etc., and in fact, extended those published by the Intergovernmental Panel on Climate Change [cf. Folland et al., 1990 Folland et al., , 1992 . Cliver et al., 1996; Feynman, 1982; Kane, 1997; Legrand and Simon, 1987, 1991; Simon and Legrand, 1989; Thompson, 1993; Wilson, 1990; Wilson et al., 1998] 
(Obs.) -T(BV).
A Figure 7 . The detrended residual of annual mean temperature, having removed both solar-cycle forcing (7_rBV)) and the inferred long-term, linear secular increase (T(S)). The dotted jagged line is the remaining residual in temperature, and the heavy smoothed line is the 10-ye.ar moving average. When the residual is of positive value, this refers to periods of warmer than expected T, and when the residual is of negative value, this refers to periods of cooler than expected T. the record (although tile trend has been towards warmer temperatures since about 1980).
The Hale Cycle Effect
While individual solar cycles have minima in activity, on average, every 11 years (i.e., the farn. iliar sunspot cycle length, although it appears to be better described using a bimoda] distribution [e.g., Wilson, 1987 [e.g., Wilson, , 1988 [e.g., Wilson, , 1993 Wilson et al., 1996a] well above the long-term average of 9.00°C and considerably higher than was seen for cycle 21 (9.03°C; see Figure  1 ). 
